In the Indian Ocean, SST variability reflects the influence of El Niño-Southern Oscillation (ENSO) and both forces and feeds back on the monsoons of India and East Africa (1) . Over the past few decades, ENSO, the monsoons, and Indian Ocean SST appear to be associated, although the association is complex (2) (3) (4) (5) and is likely to represent multiple feedbacks among these and other components of regional climate. Analysis of how these relations vary, particularly on decadal and longer time scales, is hampered by the limited instrumental SST record, which rarely spans more than the past few decades (6) . Here, we present a 194-year proxy record of SST from Malindi Marine Park, Kenya, that allows us to examine the long-term relation between SST variability in the western Indian Ocean and variations in records of ENSO and other tropical climate phenomena, including a coral record from the Seychelles (7) .
Climate variability in the western Indian Ocean-coastal East Africa region reflects the influence of seasonally changing SST, currents, and atmospheric convergence zones (8) , combined with interannual and longer term variability that is often, but not always, associated with ENSO variability. Warm ENSO extremes generate warmer than usual SST off the Kenya coast, and these warm temperatures are associated with greater coastal rainfall during the shorter of the two rainy seasons (October-November) (9, 10) . Recent Pacific climate trends, notably warmer temperatures since 1976 (11), also influence Indian Ocean SST fields (5, 6) . However, the Indian Ocean also exhibits variability that appears unrelated to Pacific phenomena (4, 5, 10) . The limited spatial and temporal scope of the instrumental record in the tropical Indian Ocean restricts the ability to study decadal and longer time scales of climate variability. This data gap can be addressed with high-fidelity paleoclimate records from long-lived corals. For example, a recent study used a 147-year coral record from the Seychelles to distinguish between interannual ENSO-related variability and decadal variability associated with the Asian monsoon (7) .
Observed decadal climate variability is often difficult to attribute to specific forcings, because few climate forcings (except solar variability) act on strongly decadal time scales. However, recent work has identified decadal variability with ENSO-like features in the tropical Pacific (12) . Because ENSO influences interannual climate variability in many parts of the world remote from the tropical Pacific (3, 13) , one might expect such variability to propagate over a broad scale. However, decadal variability that originates from the tropical Pacific has not been clearly identified outside the Pacific Basin or before the 1976 shift. Because the 1976 shift may be related to anthropogenic greenhouse forcing of climate (14 ) , analysis of this shift may not illuminate the natural modes of decadal variability in the Pacific or related regions.
We sampled core MAL-95-3, collected by hydraulic drill from a living colony of Porites lutea in Malindi Marine Park, Kenya (3°S, 40°E), in March 1995. The reef site lies at a depth of ϳ6 m (low tide), and the colony is ϳ4 m in height. The site is seasonally influenced by discharge from the Sabaki River, located 15 km north of the sampling site, but is otherwise well exposed to the open ocean, lying at the northern end of Kenya's fringing reef. X-radiographs of coral slabs show clear and regular density bands, and exposure of the cores to ultraviolet light revealed regular annual fluorescent bands (15) . The fluorescent bands fall just above the top of the low-density band and are thought to reflect terrestrial input of fulvic acids from the Sabaki River (16), whose local influence peaks in December (17) . Using density and fluorescent bands, we developed an annually precise age model; the core spans the interval 1801-1995 and exhibits an average growth rate of 12 mm/year. Monthly (1-mm resolution) isotopic and trace element records (18) show clear seasonality consistent with the low-density band forming between August and November, as SST warms seasonally from its August minimum.
We cut annual increments from the skeleton at the top of each clearly visible lowdensity band and crushed the sample to produce powder for isotopic analysis ( Fig. 1 ) (19) . Each increment represents 1 year, roughly November through October. This coarse sampling strategy may have smoothed the year-to-year variability-if, for example, the cut was not precisely along a time-stratigraphic boundary-but potential age offsets are likely less than 1 to 2 months.
The (24) . Peaks in the variance spectra of the two records are coherent at a 5.5-year period (characteristic of ENSO) and in a broad decadal band (8 to 14 years). The presence of ENSO-related decadal variability is further indicated by the shift in 1976 to warmer and fresher conditions, a change seen in many tropical and north Pacific records (25, 26) . At Malindi, this shift leads into the unusually warm conditions of the remainder of the coral record (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) and presumably sets the stage for the unprecedented warming and associated climate and environmental anomalies of 1997 (10), which precipitated largescale coral bleaching and death (27) .
To identify common trends and features related to broad-scale climate variability, we compared the Malindi ␦ 18 O record with the 147-year coral ␦ 18 O record from the Seychelles (5°S, 56°E) (7). The Malindi and Seychelles records agree substantially in time and frequency domains ( Figs. 1 and 2B ). For example, from the mid-1800s to the 1980s, both coral ␦ 18 O records decrease by ϳ0.15‰, consistent with a warming of ϳ0.6°C; a comparable trend appears in the long-term Comprehensive Ocean-Atmosphere Data Set (COADS) SST data during the 20th century. The Malindi record shows additional warming of ϳ0.6°C in the interval 1800 -1840, before the Seychelles or instrumental records begin.
Using a multitaper method with red noise assumptions to account for temporal persistence (28), we performed cross-spectral analysis between Malindi coral ␦ 18 O and several other long Indo-Pacific records, including the Seychelles ␦ 18 O, Niño 3.4 SST, the All-India Rainfall Index (29) , and an East African rainfall index (30) . The Malindi record is coherent with the Seychelles and Niño 3.4 records at periods centered at 5.5 and 10 to 12 years (Fig. 2, A and B) . The Seychelles record is also coherent with Niño 3.4 SST at these periods (7) . Coherency between the Malindi record and regional rainfall indices (representing the monsoon) are weaker (Fig. 2, C  and D) . Figure 3 shows the filtered decadal 8-to 16-year component of all of these records. Over most of the common period, the coral and Niño 3.4 records are in phase and covary in amplitude (Fig. 3) ; the exception occurs during the 1930 -1965 interval, when ENSO was relatively weak (26, 31) . However, the rainfall indices, representing monsoon intensity in India and East Africa, show a weaker and more variable relation with each other and with all the other records.
The decadal component of the Malindi coral record reflects a regional climate signal spanning much of the western equatorial Indian Ocean. Previous work suggested a distinction between interannual ENSO and decadal monsoon influences (7) . However, decadal variance in both the Malindi and Seychelles records is more coherent with ENSO indices than with the India or East Africa rain indices. The coherency of both coral records with Pacific indicators and with each other suggests instead that the Indian Ocean decadal variability reflects decadal ENSO-like variability originating in the Pacific. If the decadal variability in the coral records represents monsoon forcing, then the coherence between the coral and Niño 3.4 records requires a mechanism by which decadal variance in the monsoon generates or is greatly amplified by Pacific decadal variability.
Alternatively, the decadal variability in the Indian and Pacific oceans could represent a large-scale, consistent response to one or more other forcings. However, no obvious alternative global forcing (for example, solar variability) correlates with the decadal component of these records. We thus suggest that decadal variability in the coral records is primarily a response to Pacific influences, on the basis of (i) the statistical hierarchy of stronger correlations with Niño 3.4 than with monsoon rain indices, and (ii) the well-documented capability of the tropical Pacific to amplify and propagate climate anomalies, particularly in the monsoon region (3, 13) .
Our results do not address the issue of whether this decadal forcing originates from tropical or mid-latitude Pacific sources (32) . However, a lack of decadal coherency between the Malindi record and the Pacific Decadal Oscillation (33) suggests that the tropical Pacific is more important in amplifying and propagating this signal, whatever its origin. Overall, these results suggest that the tropical Pacific is a strong candidate for the forcing of decadal climate variability wherever interannual ENSO anomalies produce consistent teleconnections. 
